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ABSTRACT 
 
     This study proposes a polarization-aware GPR imaging approach to improve 
shear reinforcement detection in reinforced concrete structures. Concrete specimens 
with different shear reinforcement spacings were fabricated and tested under HH and 
VV polarization conditions using identical scanning paths. HH polarization mainly 
emphasized the main rebar responses, causing discontinuous or obscured shear 
reinforcement signals. VV polarization suppressed dominant main rebar reflections and 
selectively enhanced shear reinforcement responses. Quantitative C-scan analysis 
showed that VV polarization improved the detection rate from 79.2% to 98.1%, 
demonstrating its effectiveness for complex reinforcement layouts. 
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Fig. 1 Shear reinforcement detection C-scan imaging results 

(a) Specimen plan (b) Conventional SAFT result (c) Proposed SAFT result 
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